Oxalate-degrading bacteria can protect Arabidopsis thaliana and crop plants against botrytis cinerea.
Botrytis cinerea and Sclerotinia sclerotiorum secrete oxalic acid as a pathogenicity factor with a broad action. Consequently, it should be possible to interfere with the infection process by degrading oxalic acid during the interaction of these pathogens with their hosts. We have evaluated the potential of oxalate-degrading bacteria to protect plants against pathogenic fungi. Such bacteria were isolated from agricultural soil and selected on agar plates with Ca-oxalate as the sole carbon source. Four strains were retained with a medium-to-strong protective activity on Arabidopsis thaliana leaves against B. cinerea and S. sclerotiorum. They can provide 30 to 70% protection against fungal infection in different pathosystems, including B. cinerea on A. thaliana, cucumber, grapevine, and tomato. The oxalate-degrading bacteria induced only some marker genes for common plant signaling pathways for defenses, but protective effects were slightly reduced in A. thaliana mutants impaired in the ethylene and jasmonic acid signaling pathways. More detailed studies on the protective mechanism were performed in ox-strain B, identified as Cupriavidus campinensis, by analysis of transposon-tagged mutants that have a reduced ability to degrade oxalic acid.